Objective: Few studies have evaluated moderators of mindfulness-based relapse prevention (MBRP) for substance use disorders (SUDs). We tested whether baseline patterns of scores for SUD symptom severity and depression and anxiety symptoms moderated the efficacy of MBRP. Method: We used a latent class moderation approach with data from a randomized trial of MBRP compared to cognitive-behavioral relapse prevention and treatment as usual (TAU; Bowen et al., 2014 ; N ϭ 286, 71.8% male, 48.4% non-White, mean age ϭ 38.44 years, SD ϭ 10.92) and a randomized trial comparing MBRP to TAU (Bowen et al., 2009 ; N ϭ 168, 63.7% male, 44.6% non-White, mean age ϭ 40.45, SD ϭ .28). Indicators for the latent class models were measures of SUD severity (Severity of Dependence Scale and Short Inventory of Problems), depression symptoms (Beck Depression Inventory), and anxiety symptoms (Beck Anxiety Inventory). Results: In both trials, 3 latent classes provided the best fit: a high-high class characterized by high SUD severity and depression and anxiety symptoms, a high-low class characterized by high SUD severity and low depression and anxiety symptoms, and a low-low class characterized by low SUD severity and depression and anxiety symptoms. In both trials, we found significant latent Class ϫ Treatment interaction effects: There were significant and large effects of MBRP on substance use outcomes in the high-high and high-low classes, but no MBRP effect in the low-low class. Conclusion: MBRP may be an optimal treatment for preventing relapse among clients with severe levels of SUD symptoms and depression and anxiety symptoms, as well as clients with only severe SUD symptoms.
Substance use disorders (SUDs) are associated with serious costs to societies and individuals across the world (Whiteford et al., 2013) . Although effective treatments for SUDs exist, relapse to problematic substance use following treatment is still common (McLellan, Lewis, O'Brien, & Kleber, 2000; McLellan, McKay, Forman, Cacciola, & Kemp, 2005) . Continued efforts to develop and improve relapse prevention treatments are needed (Witkiewitz & Marlatt, 2004) . Mindfulness-based relapse prevention (MBRP; Bowen, Chawla, & Marlatt, 2010 ) is a behavioral treatment for SUD that shows promise in enhancing long-term outcomes among individuals recovering from SUDs. Several randomized controlled trials have demonstrated that MBRP is efficacious in the treatment of SUDs (Bowen et al., 2009 Brewer et al., 2009; Witkiewitz, Warner, et al., 2014) . recently conducted the largest empirical study of MBRP to date. In this study, 286 participants were randomized to either MBRP, cognitive-behavioral relapse prevention, or treatment as usual (TAU) . At the 1-year follow-up, MBRP participants reported significantly lower rates of heavy drinking and fewer drug use days than did participants assigned to the comparison treatments.
Although empirical evidence on overall efficacy of MBRP has been growing, few studies have examined whether MBRP may be more effective for some types of clients than others. Matching treatments to client characteristics has been of interest to researchers and clinicians in the addiction field for many decades (Project MATCH Research Group, 1997) . More recently, interest in clienttreatment matching has been renewed following former President Obama's announcement of the Precision Medicine Initiative (F. S. Collins & Varmus, 2015) . Research on client characteristics that predict differential response to MBRP can facilitate precision medicine by aiding treatment providers in deciding which SUD clients may benefit the most from MBRP compared to other available treatments.
Extant research on mindfulness-based interventions for SUDs has provided some guidance as to which clients may benefit most from MBRP. Witkiewitz and Bowen (2010) found that receiving MBRP attenuated the association between end-of-treatment depressive symptoms and subsequent self-reported craving 2 months following treatment, which in turn predicted less substance use 4 months posttreatment. Glasner et al. (2017) compared MBRP to a health education control intervention among adults with stimulant use disorders who were receiving contingency management. Among individuals with depressive and anxiety disorders, MBRP was more effective than was the control condition in preventing stimulant use posttreatment. Other studies have suggested that mindfulness-based interventions are effective in reducing negative affect and craving among individuals with SUDs and co-occurring psychiatric disorders (Garland, Roberts-Lewis, Tronnier, Graves, & Kelley, 2016; Zemestani & Ottaviani, 2016) . Taken together, these empirical findings suggest MBRP may be a suitable treatment option among individuals with SUDs and co-occurring psychiatric symptoms such as anxiety and depression. Indeed, two review articles have proposed that mindfulness-based interventions may be particularly appropriate for individuals with co-occurring SUDs and depression (Brewer, Bowen, Smith, Marlatt, & Potenza, 2010; Vujanovic et al., 2017) .
Researchers have also examined client factors that moderate the efficacy of mindfulness-based interventions for other mental disorders. Arch and Ayers (2013) found that mindfulness-based stress reduction (MBSR) was more effective than cognitive-behavioral therapy (CBT) in the treatment of anxiety disorders among individuals with moderate to high co-occurring depressive symptoms. Wolitzky-Taylor, Arch, Rosenfield, and Craske (2012) found that acceptance and commitment therapy (ACT) was more effective than CBT in treating anxiety disorders among those clients with co-occurring mood disorders. Finally, Williams et al. (2014) found that mindfulness-based cognitive therapy (MBCT) was more effective than cognitive psychological education (a dismantled version of MBCT that did not include meditation training) and treatment as usual in treating recurrent depression among clients with high severity of childhood trauma. Findings from these studies suggest that mindfulness-based interventions more generally may be particularly suitable for clients with relatively severe levels of co-occurring mental health symptoms in addition to their primary diagnosis.
Other studies on treatment moderators of mindfulness-based interventions have suggested that severity of primary diagnosis may also play a role in moderating treatment effects. For example, in a meta-analysis of MBCT, Piet and Hougaard (2011) found that MBCT for recurrent depression demonstrated the largest treatment effects relative to comparison treatments among individuals with three or more depressive episodes. Arch and Ayers (2013) found some support for anxiety disorder severity as a moderator of MBSR relative to CBT, such that MBSR outperformed CBT at posttreatment among those with the highest levels of anxiety disorder severity. Finally, two studies examining dialectical behavior therapy (DBT) found that higher baseline severity predicted better responses in DBT than in comparison treatments (Pistorello, Fruzzetti, Maclane, Gallop, & Iverson, 2012; Robinson & Safer, 2012) .
Based on the current body of research on mindfulness-based interventions for SUDs and other disorders, co-occurring depression and anxiety symptoms and SUD severity stand out as potential key moderators of MBRP efficacy. Hence, in the current study the primary aim was to test whether baseline patterns of scores on measures of SUD symptom severity and depression and anxiety symptoms moderated the efficacy of MBRP relative to comparison treatments. We used data from two randomized trials of MBRP (Bowen et al., 2009 . Because we were interested in patterns of severity across SUD symptoms and depression and anxiety symptoms, we opted to use a subgroup analytic approach. That is, we used latent class analysis (L. M. Collins & Lanza, 2010) to empirically identify subgroups or classes of clients with distinct patterns of responses on measures of SUD severity and depression and anxiety symptoms. Subsequently, this categorical latent class variable was used as the moderator variable in moderation analyses. We hypothesized that MBRP would demonstrate the strongest treatment effects among a subgroup of clients characterized by a pattern of high levels of baseline SUD severity and high levels of depression and anxiety symptoms.
Method

Participants and Procedures
This study was a secondary data analysis using data from two randomized controlled trials of MBRP for SUDs. In both trials, MBRP was delivered as an aftercare treatment among individuals who had just completed inpatient or intensive outpatient treatment. In the first study (referred to as Study 1; Bowen et al., 2014) , participants were randomized to one of three conditions: mindfulnessbased relapse prevention (MBRP), cognitive-behavioral relapse prevention (CBRP), or treatment as usual (TAU). Participants in Study 1 were 286 individuals with SUDs, recruited from a two-site SUD treatment agency. Demographic and descriptive treatment-related information for Study 1 participants are presented in Table 1 . Inclusion criteria were as follows: age 18 or older, fluency in English, medical clearance, ability to attend treatment sessions, agreement to random assignment, and prior completion of either intensive outpatient or inpatient care. Exclusion criteria were the following: current psychotic disorder, dementia, suicidality, imminent danger to others, or participation in prior MBRP trials. Of note, participants assigned to MBRP or CBRP did not attend standard aftercare groups during the study intervention period but returned to these aftercare groups following completion of the assigned 8-week treatment. TAU participants continued attending standard aftercare groups, which included clients not enrolled in the study.
In the second study (referred to as Study 2; Bowen et al., 2009 ), participants were randomized to either MBRP or TAU. Participants were 168 individuals with SUDs recruited from one SUD This document is copyrighted by the American Psychological Association or one of its allied publishers.
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treatment agency. Demographic and descriptive treatment-related variables for Study 2 participants are presented in Table 2 . Inclusion criteria were as follows: age 18 or older, fluency in English, completion of intensive outpatient or inpatient care, and medical clearance. Exclusion criteria were the following: need for more intensive treatment, significant withdrawal risk, imminent suicide risk, dementia, and psychosis.
Measures
Substance use. In both Study 1 and Study 2, alcohol and drug use were measured with the Timeline Followback interview (Sobell & Sobell, 1992) , a well-validated, calendar-based method for assessing substance use. In the current study, we used the primary substance use outcome variables that were used in the main outcome articles for Studies 1 and 2. In Study 1 , the two primary outcomes were number of drug use days and number of heavy drinking days (with heavy drinking defined as 4ϩ and 5ϩ standard drinks for women and men, respectively). These outcomes were assessed during the 90-day period prior to the 3-, 6-and 12-month posttreatment assessments. For the current study analyses, we focused on the final 12-month posttreatment substance use outcomes because it was the most distal and because Bowen et al. (2014) found significant differences between MBRP and CBRP at this time point. In Study 2 (Bowen et al., 2009) , there was one primary outcome: number of alcohol or drug use days. This outcome was assessed during the 60-day period prior to end-of-treatment, and at 2-and 4-month posttreatment. In the current study analyses, we chose to include only posttreatment outcomes for Study 2, rather than follow-up outcomes, because the subgroup analyses ultimately led to subgroups with small samples sizes and because the combination of missing substance use follow-up data due to attrition and small cell sizes (i.e., number of individuals in a particular subgroup within a treatment group) led to model convergence issues in the moderation models with the follow-up outcomes as the dependent variables.
Substance use disorder symptom severity. In both Study 1 and Study 2, SUD symptom severity at baseline was measured with the Severity of Dependence Scale (SDS; Gossop et al., 1995) , 
Gender ( 
Gender ( Beck, Steer, & Brown, 1996) , a 21-item self-report measure, and anxiety symptoms were measured with the Beck Anxiety Inventory (BAI; Beck & Steer, 1993) , also a 21-item self-report measure. Total scores on the BDI and BAI range from 0 to 63. Internal consistency reliabilities were in the high range and identical across studies (BDI: Study 1 ϭ .92, Study 2 ϭ .92; BAI: Study 1 ϭ .94, Study 2 ϭ .94).
Interventions
In both Study 1 and Study 2, the MBRP intervention was delivered as outlined in the MBRP clinician's guide . The intervention involved eight weekly 2-hr group-based sessions, and each group was led by two therapists. Core components included guided in-session meditation practices, open discussion about personal experiences during meditation practices, discussion of various core themes of each session (e.g., triggering situations, self-care, and compassion), and discussion of applications of mindfulness to daily living and prevention of substance use. Additionally, participants were provided audio-recordings of mindfulness meditations to practice at home.
In both Studies 1 and 2, the TAU program was based on 12-step programs such as Alcoholics Anonymous and Narcotics Anonymous. In addition, the TAU program involved process-oriented groups that focused on topics such as communication and stress management. TAU groups met one to two times per week for 1.5-hr sessions.
CBRP was a treatment condition in Study 1 only. The CBRP intervention was based on an established cognitive-behavioral relapse prevention program (Monti, Kadden, Cooney, & Abrams, 2002) and similarly involved eight weekly 2-hr group-based sessions. In addition to matching MBRP in time, the CBRP intervention was designed to match MBRP in format, size, location, and the amount of assigned homework. Core topics of the CBRP intervention included self-efficacy, coping skills training, goal setting, problem solving, and social support.
Statistical Analyses
Mplus Version 7.4 (Muthén & Muthén, 1998 was used to conduct analyses. All analyses were conducted separately for Studies 1 and 2. We used a latent class moderation approach (Lanza & Rhoades, 2013) rather than the traditional variablecentered approach of conducting separate moderated regression analyses for each moderator. That is, we used latent class analysis (L. M. Collins & Lanza, 2010) to empirically identify latent classes of individuals with distinct patterns of scores across the four continuous moderator variables of interest: the two measures of SUD symptom severity (total scores on the SDS and the SIP), the measure of depression symptoms (total score on the BDI-II), and the measure of anxiety symptoms (total scores on the BAI). Subsequently, we used the classify-analyze approach (Lanza & Rhoades, 2013) , in which the latent class variable was used as the moderator variable in moderated regression analyses. Latent class moderation can be particularly useful when multiple moderator variables are considered at once and when there may be meaningful and distinct patterns of responses across these several moderator variables (L. M. Collins & Lanza, 2010) . Moreover, we selected the latent class moderation approach because it provided a novel approach to assessing the roles of SUD severity and depression and anxiety symptoms, when considered simultaneously, in moderating MBRP effects. Considering the high rates of comorbidity of SUD with depression and anxiety (Conway, Compton, Stinson, & Grant, 2006; Grant, 1995) and the poor treatment outcomes common in comorbid clients (Dodge, Sindelar, & Sinha, 2005; Hasin et al., 2002; McKay et al., 2002; Simpson, Joe, & Broome, 2002) , clinicians may consider severities of both SUD and depression and anxiety symptoms together when making treatment decisions regarding a particular client.
The first step in our analyses was to identify latent classes or subgroups of individuals based on their patterns of scores on baseline measures of SUD symptoms severity and depression and anxiety symptoms. We first conducted latent class analyses in Study 1 and then conducted the same analyses in Study 2 to determine whether the same latent classes could be identified. For each latent class model, there were four continuous indicators of latent class: SDS scores, SIP scores, BDI scores, and BAI scores. To determine the optimal class solution (i.e., number of classes), we considered several factors: (a) values on model fit indices, including Akaike's information criterion (AIC), Bayesian information criterion (BIC), and sample-sizeadjusted BIC (aBIC), with lower values indicating better fit; (b) the Lo-Mendell-Rubin adjusted likelihood ratio test (LRT; Lo, Mendell, & Rubin, 2001) , which compares whether a k class solution fits better than does a k -1 class solution; (c) entropy values, with higher values indicating better classification precision, and; (d) the parsimony and theoretical relevance of the class solution. For each latent class model, we examined the conditional response means to interpret each identified class. The conditional response means provide the estimated mean value for each indicator given expected classification in a particular latent class.
The next major step in our analyses was to conduct regression models to examine the main effects of treatment and latent class on outcomes and then to examine the interaction effect between treatment and latent class. For all regression models in this study, including main effect and interaction models, we used negative binomial regression because there was an overdispersion of data in the substance use outcome variables due to a high frequency of zero values. For Study 1, the treatment variable was dummy-coded as 1 ϭ MBRP and 0 ϭ CBRP-TAU. CBRP and TAU were collapsed into one category because there were no differences between TAU and CBRP in the primary outcomes at Month 12, with MBRP outperforming both TAU and CBRP on the primary outcomes at Month 12 . For Study 2, the treatment variable was dummy-coded asFor the main effect models and the interaction models, we controlled for the same set of covariates that were included in the main outcome analyses for Study 1 and Study 2 (Bowen et al., 2009 ). For Study 1, these covariates included age, number of prior treatment episodes, treatment hours completed, and treatment site (two treatment sites, coded 0 and 1). For Study 2, these covariates included race-ethnicity (1 ϭ White, 0 ϭ non-White) and treatment hours completed. In Study 1 and Study 2, the treatment hours covariate was total treatment hours at the treatment center, including study intervention hours and any additional care the participant received at the treatment center.
For each interaction model in Study 1 and Study 2, in addition to the covariates just mentioned, we included the dummy-coded latent class moderator variables, the treatment variable, and interaction terms (treatment by each latent class dummy variable). To investigate the nature of any statistically significant two-way interactions, we analyzed the effect of treatment within each latent class. For these follow-up simple slope analyses, we also controlled for the previously mentioned set of covariates in Study 1 and Study 2. To further probe the significant interaction effects, we also report the following descriptive statistics by treatment group: (a) percentage who abstained from heavy drinking or drug use and (b) mean score for the outcomes. These statistics were examined to provide further clarity about differences in treatment outcomes by treatment condition within each latent class.
We provide the effect size of treatment in terms of incidence rate ratios (IRRs). IRR can be interpreted as the rate of increase (when the IRR is above 1.0) or the rate of decrease (when the IRR is below 1.0) in heavy drinking or drug use days for a 1-unit increase in the predictor (with other predictors in the model held constant (Witkiewitz, Falk, et al., 2014) .
Results
Latent Class Models
Study 1. We chose, based on the model fit statistics and the likelihood ratio tests (LRTs) across the latent class models (see Table  3 ), a three-class solution in Study 1. Entropy of .892 indicated excellent classification precision. The pattern of conditional response means (see Figure 1) were used to characterize the three classes that were identified as providing the best fit to the data based on BIC and LRT. Using the conditional response means, we labeled Class 1 as the low-low class, which was characterized by low scores across the SUD severity and depression and anxiety symptom indicators. We labeled Class 2 as the high-low class, which was characterized by high scores on SUD severity indicators and low scores on and depression and anxiety symptom indicators. Finally, we labeled Class 3 as the high-high class, which was characterized by high scores across SUD severity and depression and anxiety symptom indicators. The latent class prevalences (proportion of individuals expected to be classified within each class) were as follows: low-low class (.24), high-low class (.54), and high-high class (.22).
Study 2. Our next step was to test whether we could replicate the results from the latent class analyses in Study 2. We also chose, based on the model fit statistics and the LRT tests (see Table 3 ), a three-class solution in Study 2. A similar pattern of conditional response means was found across the three classes (see Figure 1) . Accordingly, we labeled the three classes in Study 2 in the same manner as those in Study 1. The latent class prevalences in Study 2 were as follows: low-low class (.29), high-low class (.69), and high-high class (.11).
Main Effects of Latent Class
Study 1. After we controlled for site, treatment hours, age, number of prior treatment episodes, and treatment condition, expected membership in the high-low class (with the low-low class as the reference class) predicted higher 12-month drug use days (DUDs; b ϭ 1.6, SD ϭ .60, p ϭ .01) but did not significantly predict 12-month heavy drinking days (HDDs; b ϭ 1.04, SD ϭ .72, p ϭ .15). After we controlled for site, treatment hours, age, number of prior treatment episodes, and treatment condition, ex- This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
pected membership in the high-high class (with the low-low class as the reference class) predicted higher DUDs (b ϭ 1.57, SD ϭ .76, p ϭ .04) but did not significantly predict 12-month HDDs (b ϭ 1.06, SD ϭ .72, p ϭ .14). Study 2. For Study 2, the number of participants with expected classification to the high-high class was very small (11% of the sample, or approximately 18 individuals). Accordingly, for the interaction models, the high-high class and high-low class were collapsed into one group and a binary moderator variable (0 ϭ low-low class, 1 ϭ high-high class or high-low class) was used in the models. Thus, for the main effect of class for Study 2, we report the main effect of this binary variable. After we controlled for race, treatment hours completed, and treatment condition, expected membership in the high-high class or the high-low class (with the low-low class as the reference group) did not significantly predict posttreatment alcohol or drug use days (AODDs; b ϭ Ϫ1.05, SD ϭ 1.14, p ϭ .356).
Main Effects of Treatment in the Full Samples
Study 1. As seen in Table 4 , in the full sample for Study 1, treatment condition did not significantly predict 12-month HDDs, and treatment condition had a significant main effect on 12-month DUDs, such that MBRP participants reported 82% fewer DUDs than did CBRP-TAU participants (IRR ϭ .18).
Study 2. As seen in Table 5 , in the full sample for Study 2, treatment condition had a significant main effect on posttreatment AODDs, such that MBRP participants had 96% fewer posttreatment AODDs than did TAU participants (IRR ϭ .04).
Interaction of Latent Class and Treatment Condition in the Prediction of Substance Use Outcomes
Study 1. As seen in Table 6 , there was a significant interaction between the high-high class (with the low-low class as the reference class) and treatment condition in the prediction of 12-month HDDs and DUDs.
1 To probe the nature of the interaction, we examined the main effect of treatment within latent class. Table 4 presents the main effects of treatment in the full sample and within each latent class, as well as the number and percentage of participants abstinent from heavy drinking and drug use and the mean outcome scores for each treatment condition within the full sample and within each latent class. As seen in Table 4 , among individuals with expected classification 1 Sensitivity analyses were conducted in Studies 1 and 2 to evaluate whether the pattern of interaction effects would remain the same if additional covariates were controlled for and if we adjusted for clustering within therapy groups. For these sensitivity analyses, the same set of covariates were included in moderation analyses for Studies 1 and 2. These covariates included (a) the demographic variables age, gender (0 ϭ male, 1 ϭ female), race (0 ϭ White, 1 ϭ Racial/Ethnic Minority), unemployment (0 ϭ employed, 1 ϭ unemployed), marital status (0 ϭ not married/single, 1 ϭ married), education status (0 ϭ did not complete any college, 1 ϭ completed some college) and (b) the following treatment-related variables: treatment hours, prior treatment episodes, polysubstance use (0 ϭ reported only one substance of choice, 1 ϭ reported more than one substance of choice). Additionally, we adjusted for clustering within groups using the sandwich estimator in Mplus. Including the aforementioned set of covariates and adjusting for clustering in each study did not change the pattern of findings in the current moderation analyses. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
to the high-high class, there was a significant main effect of treatment on 12-month HDDs and DUDs, such that MBRP participants had 96% fewer 12-month HDDs (IRR ϭ .04) and 94% fewer DUDs (IRR ϭ .06) than did CBRP-TAU participants. However, among individuals in the low-low class, there was not a significant difference in 12-month HDDs between MBRP and CBRP-TAU participants.
As seen in Table 6 , there was also a significant interaction between the high-low class (with the low-low class as the reference class) in the prediction of 12-month HDDs. As seen in Table  4 , among individuals with expected classification to the high-low class, there was a significant main effect of treatment on 12-month HDDs, such that MBRP participants reported 96% fewer HDDs than did CBRP-TAU participants (IRR ϭ .04). However, as noted Note. IRR can be interpreted as the rate of increase (when the IRR is above 1.0) or the rate of decrease (when the IRR below 1.0) in heavy drinking or drug use days for a 1-unit increase in the predictor (with other predictors in the model held constant). All negative binomial regression models conducted among the full sample and within latent classes controlled for the following covariates: site, age, treatment hours completed, and prior treatment episodes. HDDs ϭ heavy drinking days; DUDs ϭ drug use days; MBRP ϭ mindfulness-based relapse prevention; CBRP ϭ cognitive-behavioral relapse prevention; TAU ϭ treatment as usual; IRR ϭ incidence rate ratio. a Coded 0 ϭ CBRP or TAU, 1 ϭ MBRP. ‫ء‬ p Ͻ .05. ‫ءء‬ p Ͻ .01. This document is copyrighted by the American Psychological Association or one of its allied publishers.
earlier, among individuals in the low-low class there was no main effect of treatment on 12-month HDDs. Study 2. As previously noted, for Study 2, the number of participants in the high-high class was very small (11% of the sample, or approximately 18 individuals). In turn, for the interaction models, the high-high class and high-low class were collapsed into one group and a binary latent class moderator variable (0 ϭ low-low class, 1 ϭ high-high class or high-low class) was used. As seen in Table 6 , there was a significant interaction between latent class and treatment in the prediction of posttreatment AODDs. Table 4 presents the main effects of treatment in the full sample and within each latent class, as well as the number and percentage of participants abstinent from alcohol or drug use and the mean outcome score for each treatment condition within the full sample and within each latent class. As seen in Table 5 , among individuals with expected classification to the high-high class or the high-low class, there was a significant main effect of treatment, such that MBRP participants reported 99% fewer AODDs than did TAU participants (IRR ϭ .01). However, among individuals with expected classification in the low-low class, there was no main effect of treatment.
Discussion
The current study used data from two randomized controlled trials of mindfulness-based relapse prevention (MBRP; Bowen et al., 2009 to test whether baseline patterns of substance use disorder (SUD) symptom severity and depression and anxiety symptoms moderated the efficacy of MBRP as an aftercare intervention for individuals with SUD. We used a latent class moderation approach (Lanza & Rhoades, 2013) . In both MBRP trials, a three-class solution fit the data best: a high-high class characterized by high scores on SUD severity and depression and anxiety symptoms, a high-low class characterized by high scores on SUD severity and low scores on depression and anxiety symptoms, and a low-low class characterized by low scores on SUD severity and depression and anxiety symptoms. In the larger MBRP trial (n ϭ 286; Bowen et al., 2014) , we found a significant interaction between the high-high class (with the low-low class as the reference class) and treatment condition in the prediction of both 12-month heavy drinking days (HDDs) and drug use days (DUDs). Among those in the high-high class, MBRP participants had significantly fewer 12-month HDDs and DUDs than did those who received cognitive-behavioral relapse prevention (CBRP) or treatment as usual (TAU), and both of these effects were in the large range. However, among those in the low-low class, there was no significant effect of treatment condition on either 12-month HDDs or DUDs. Furthermore, we found a significant interaction between the high-low class (with the low-low class as the reference class) in the prediction of 12-month HDDs. Among those in the high-low class, those who received MBRP had significantly fewer 12-month HDDs than did those who received CBRP or TAU, and this effect was in the large range. In the smaller trial (n ϭ 168; Bowen et al., 2009) , we found a significant interaction effect between latent class and treatment condition in the prediction of posttreatment alcohol or drug use days (AODDs). Among those in the high-high or high-low class, those who received MBRP had significantly fewer posttreatment AODDs than did those who received TAU, and this effect was in the large range. However, among those in the low-low class, there was no significant effect of treatment condition.
Taken together, findings from the current study suggest that MBRP may be particularly effective for more severe clients, specifically those with co-occurring high SUD symptom severity and high levels of depression and anxiety symptoms, as well as clients with high SUD symptom severity only. Additionally, our findings indicate that among clients with relatively less severe SUD symptoms and depression and anxiety symptoms, there may be no significant differences in treatment effects with MBRP, CBRP, or TAU. Our findings are in line with prior empirical findings showing that MBRP may be a suitable treatment for SUD clients with co-occurring psychiatric symptoms, such as anxiety and depression (Glasner et al., 2017; Witkiewitz & Bowen, 2010) . Moreover, our findings support a growing body of evidence showing that mindfulness-based interventions more generally (e.g., mindfulness-based cognitive therapy, mindfulness-based stress re- Note. IRR can be interpreted as the rate of increase (when the IRR is above 1.0) or the rate of decrease (when the IRR below 1.0) in heavy drinking or drug use days for a 1-unit increase in the predictor (with other predictors in the model held constant). All negative binomial regression models conducted among the full sample and within latent classes controlled for the following covariates: treatment hours completed and race (coded 1 ϭ non-Hispanic White, 0 ϭ non-White). IRR ϭ incidence rate ratio; MBRP ϭ mindfulness-based relapse prevention; TAU ϭ treatment as usual. a Coded 0 ϭ TAU, 1 ϭ MBRP.
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duction, acceptance and commitment therapy, dialectical behavior therapy) appear to be particularly effective for more vulnerable or severe clients, including clients with co-occurring disorders (Arch & Ayers, 2013; Wolitzky-Taylor et al., 2012) , clients with high severity of childhood trauma (Williams et al., 2014) , and clients with greater severity for their primary diagnosis being treated (Arch & Ayers, 2013; Piet & Hougaard, 2011; Pistorello et al., 2012; Robinson & Safer, 2012) . This line of research would benefit from future research examining how and why MBRP may be particularly effective in preventing substance relapse among individuals with more severe SUD, depressive, and anxiety symptoms. Future work could evaluate formal mindfulness meditation practice and use of informal mindfulness-based skills as mechanisms of change among more severe individuals . Of note, in this study we did not find evidence for a subgroup of clients characterized by severe depression and anxiety symptoms and low severity of SUD symptoms. This finding is not surprising given that SUD clients with clinically significant depression and anxiety symptoms are much more likely to have more severe rather than less severe SUD symptoms (Dodge et al., 2005; Hasin et al., 2002; McKay et al., 2002; Simpson et al., 2002) .
A strength of the current study is the identification of similar latent class structures and treatment moderation effects by latent class across two independent samples of individuals receiving MBRP. However, in the smaller MBRP study (Bowen et al., 2009) , we were limited to examining only substance use outcomes measured at the end-of-treatment assessment, which therefore included only within-treatment substance use behavior. Additionally, in the smaller MBRP study, due to small class sizes, we had to collapse the high-high class and the high-low class into one group. Hence, although the current study results from the smaller MBRP trial are consistent with results from the larger MBRP trial , there were some differences in methodology for conducting interaction analyses in each study, thus not allowing an exact replication of the moderation effects across the two trials. Other limitations of this study are also noteworthy. Although latent class analysis is a useful approach for identifying subgroups, it is an inherently probabilistic approach, and it is possible that some participants were misclassified, thus skewing the results. The sizes of the latent classes in this study were also relatively small, and it is possible that this led to unreliable parameter estimates. It is also possible that we are not accurately "carving nature at its joints" and that although the subgroup analyses were statistically useful, the subgroupings may not correspond to the types of complex clients seen in clinical practice, and many real-world clients may not fit into these subgroups. Reliance on retrospective self-report to measure days of substance use is another limitation of this study. We examined only substance use as an outcome, excluding other important outcomes such as psychosocial functioning and quality of life. Thus, it is not known whether MBRP differentially affects these other outcomes based on patterns of severity. Some of the identified latent classes, particularly the low-low and high-high class in each study sample, had relatively small sample sizes. It is possible that the small sample sizes of the classes could have affected the results. For example, in the case of the low-low class in each study sample, the relatively small sample size could have limited power to detect significant effects. Furthermore, the relatively small sample size of the high-high class in each study sample may limit the generalizability of our findings regarding the effect of MBRP among individuals with high depression and anxiety symptoms. However, we were able to detect large-sized treatment effects among this subgroup with high depression and anxiety, suggesting that the effects may be substantive. Future work with a larger sample of individuals with SUDs and co-occurring high depression and anxiety symptoms is warranted to elucidate the effect of MBRP among this specific population of individuals. A final limitation is including only anxiety and depressive symptoms as indicators of psychiatric symptoms. Other psychiatric symptoms (e.g., presence of other co-occurring disorders such as posttraumatic stress disorder or Note. TAU ϭ Treatment as usual; CBRP ϭ cognitive-behavioral relapse prevention; MBRP ϭ mindfulness-based relapse prevention. a Interaction models included the following other covariates: the dummy-coded latent class variables, the treatment variable, site, treatment hours completed, age, and prior treatment episodes. b Interaction models included the following other covariates: the dummy-coded latent class variables, the treatment variable, treatment hours completed, and race (coded 1 ϭ non-Hispanic White, 0 ϭ non-White). ‫ء‬ p Ͻ .05.
‫ءء‬ p Ͻ .01.
personality disorders) may also play a role in predicting differential benefit from MBRP. The current study demonstrated that MBRP may be beneficial for the more severe aftercare SUD clients. Specifically, our findings indicate that MBRP appears to be a good match for types of clients characterized by severe levels of both SUD symptoms and co-occurring depression and anxiety symptoms, as well as types of clients characterized by only severe SUD symptoms. Our study also suggests that the Severity of Dependence Scale (Gossop et al., 1995) , the Short Inventory of Problems (Blanchard et al., 2003) , the Beck Depression Inventory-II (Beck et al., 1996) , and the Beck Anxiety Inventory (Beck & Steer, 1993 ) may be useful measurement instruments for identifying subgroups of clients that may respond best to MBRP. All of these measures have shown good psychometric properties, and their brief, self-report format allows for easy administration in clinical practice. Future work may provide further empirical support for using these measures in clinical practice to identify clients who are a good match for MBRP. Future research can also evaluate mechanisms of behaviors change (e.g., engagement in mindfulness practice and use of mindfulness skills in daily life) that may explain these treatment moderation effects, thereby providing further empirical guidance about key processes that mobilize and maintain change among severe SUD clients receiving MBRP.
